Daily rhythms in the hypothalamus-pituitary-interrenal axis and acute stress responses in a teleost flatfish, Solea senegalensis.
The endocrine axis controlling the stress response displays daily rhythms in many factors such as adrenal sensitivity and cortisol secretion. These rhythms have mostly been described in mammals, whereas they are poorly understood in teleost fish, so that their impact on fish welfare in aquaculture remains unexplored. In the present research, the authors investigated the daily rhythms in the hypothalamus-pituitary-interrenal (HPI) axis in the flatfish Solea senegalensis, which has both scientific and commercial interest. In a first experiment, hypothalamic expression of corticotropin-releasing hormone (crh) and its binding protein (crhbp), both pituitary proopiomelanocortin A and B (pomca and pomcb) expression, as well as plasma cortisol, glucose, and lactate levels were analyzed throughout a 24-h cycle. All variables displayed daily rhythms (cosinor, p < .05), with acrophases varying depending on the factor analyzed: crh and cortisol peaked at the beginning of the dark phase (zeitgeber time [ZT] = 14.5 and 14.4 h, respectively), pomca and pomcb as well as glucose at the beginning of the light phase (ZT = 1.2, 2.4, and 3.4 h, respectively), and crhbp and lactate at the end of the dark phase (ZT = 22.3 and 23.0 h, respectively). In a second experiment, the influence of an acute stressor (30 s of air exposure), applied at two different time points (ZT 1 and ZT 13), was tested. The stress response differed depending on the time of day, showing higher cortisol values (96.2 ± 10.7 ng/mL) when the stressor was applied at ZT 1 than at ZT 13 (52.6 ± 11.1 ng/mL). This research describes for the first time the daily rhythms in endocrine factors of the HPI axis of the flatfish S. senegalensis, and the influence of daytime on the stress responses. A better knowledge of the chronobiology of fish provides a helpful tool for understanding the circadian physiology of the stress response, and for designing timely sound protocols to improve fish welfare in aquaculture.